Spontaneous mutants that have pigmentation different than that of their parents were isolated from three Staphylococcus aureus strains associated with toxic shock syndrome. These mutants produced toxic shock syndrome toxin 1 in amounts varying from less than 0.05 to greater than 25 times that produced by the parents. The occurrence of nonpigmented variants may be overlooked if only one isolate from a patient with toxic shock syndrome is selected for analysis.
Spontaneous mutants that have pigmentation different than that of their parents were isolated from three Staphylococcus aureus strains associated with toxic shock syndrome. These mutants produced toxic shock syndrome toxin 1 in amounts varying from less than 0.05 to greater than 25 times that produced by the parents. The occurrence of nonpigmented variants may be overlooked if only one isolate from a patient with toxic shock syndrome is selected for analysis.
In the course of our study on the production of toxic shock syndrome toxin 1 (TSST-1) by toxic shock syndrome (TSS)-associated Staphylococcus aureus strains, we obtained spontaneous mutants with pigmentation different than that of the original yellow isolates. Strains FRI-1169, FRI-1187, and (Difco Laboratories, Detroit, Mich.) and incubated at 37°C for 24 h. Erlenmeyer flasks (250 ml) containing 50 ml of brain heart infusion broth were inoculated with 0.5 ml of the inoculum and incubated at 37°C in a Gyrotory shaker (New Brunswick Scientific Co., Inc., Edison, N.J.) for 18 h at 280 Harrisburg were clinical isolates from patients with TSS.
Single-colony isolates were stored on unglazed porcelain beads (5). The inoculum was prepared by adding a bead of the appropriate strain to 10 ml of brain heart infusion broth * Corresponding author.
rpm. The cultures were diluted and surface plated on plate count agar (Difco). On several occasions, colonies that were white or had different shades of yellow were observed after the plates were incubated at 37°C for 48 h. The mutant colonies were tested for coagulase and thermonuclease (6) production, casein proteolysis (2), and aerobic acid produc-NOTES 309 tion from mannitol on mannitol-salt agar plates (Difco). Extracellular protein A production was assayed serologically with anti-protein A and purified protein A standards (Sigma Chemical Co., St. Louis, Mo.) in double-diffusion gel plates. Phage typing was kindly performed by P. A. Pattee, Iowa State University, Ames. The amount of TSST-1 in culture supernatants was measured by a single-diffusion gel tube assay (3) with purified TSST-1 and anti-TSST-1 prepared in our laboratory (7) .
In general, the mutants were qualitatively the same as their parents in most properties tested (Table 1) . They varied, however, in their ability to produce TSST-1; this production ranged from less than 0.5 ,ug/ml (FRI-1169 mutants II and VIII) to 90 ,ug/ml (FRI-1187 mutant III). The pigmented mutants of all three strains repeatedly produced low levels of TSST-1, whereas the white mutants of FRI-1187 and Harrisburg and three of the seven white mutants of FRI-1169 repeatedly produced 2 to 25 times more TSST-1 than their parents. Other workers have noted loss of pigmentation from S. aureus strains with or without changes in other properties. Colonies of mutants which were hyperproducers of a-hemolysin were found to be less yellow than the parent (8).
Altenbern (1) found that mutants differing from the parent in pigment content were unable to produce coagulase; however, Grinsted and Lacey (4) found six of eight of their nonpigmented mutants to be identical to the parents in their ability to produce coagulase. In addition, many other properties were the same.
So far we have been unable to isolate any revertants with the same color as the parents of the mutants. This agrees with other workers who found that the loss of pigment was essentially irreversible (1, 4) . Pigmented strains were more resistant to dessication and linoleic acid (4). It was hypothesized that these properties, which would be protective in vivo, account for the fact that most S. aureus strains isolated from clinical sources are pigmented and that the pigmented character would be lost at high frequency in vitro. If this phenomenon does occur in vivo it could have a significant bearing on the isolation of S. aureus strains from TSS patients. Usually only one representative culture from a patient is selected for further study; thus, any variants present may be overlooked. The possible occurrence of mutants producing higher levels of TSST-1 is especially significant in light of the recent findings (M. E. Melish, K. S. Frogner, S. A. Hirata, and M. S. Murata, Abstr. Annu. Meet. Am. Soc. Microbiol. 1985, B212, p. 53) that a higher dose of TSST-1 in rabbits produced more severe TSS symptoms. In any event, the occurrence of colonies differing in pigmentation is a phenomenon that clinicians and TSS researchers should note.
